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(54) TiUe: METHOD TO IDENTIFY COMPOUNDS TO PREVENT NEURON DEATH 



(57) Abstract 



The present invention describes methods for identifying compounds that inhibit JNK and MLK kinase activity as drugs for treating 
a mammal susceptible to or having a neurological condition. This invention also discloses methods for preventing neuronal cell death 
and treating neurological conditions that involve neuronal cell death, particularly neurodegenerative diseases characterized by glutamine or 
kainate mediated toxicity, such as Huntington *s disease and Alzheimer's disease. 
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CLAIMS 

What is claimed is: 

1. A method for assessing a compound's abiUty to prevent neuronal cell death 
occurring in a mammal susceptible to or having a neurological condition, 
comprising: 

a) contacting a compound with neuronal cells having activated MLK 
and/or JNK. activity; 

b) determining the number of neuronal cells that die; 

wherein a decreased number of dead neuronal cells in the presence of the 
compound compared to the number of dead neuronal cells in the absence of 
the compound is indicative of the compound's ability to prevent neuronal cell 
death occurring in a mammal susceptible to or having a neurological 
condition. 

2. The method of Claim 1, wherein the neuronal cells are transfected with a 
mutated protein or treated with a neurotoxin to induce apoptosis. 

3. The method of Claim 2, wherein the neuronal cells are HN33 cells. 

4. The method of Claim 2, wherein the mutated protein is polyglutamine stretch- 
expanded huntingtin or C-terminal 100 amino acids of amyloid precursor 
protein. 

5. The method of Claim 2, wherein the neurotoxin is glutamate, quinolinic acid 
or kainic acid. 

6. The method of Claim 1 , wherein the neuronal cells are apoptotic neurons. 
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7. The method of Claim 1, wherein the neurological condition is a neurological 
disease whereby glutamate or kainic acid mediated excitotoxicity is involved 
in neuronal cell death. 

8. The method of Claim 1, wherein the neurological condition is Huntington's 
5 disease or Alzheimer's disease. 

9. A method for assessing a compound's ability to prevent neuronal cell death 
occurring in a mammal susceptible to or having a neurological condition, 
comprising: 

a) contacting a compound with neuronal cells transfected with a mutated 
10 protein or treated with a neurotoxin that induces neuronal cell death; 

and 

b) determining the number of neuronal cells that die; 

wherein a decreased number of dead neuronal cells in the presence of the 
compound compared to the number of dead neuronal cells in the absence of 
15 the compound is indicative of the compoimd's ability to prevent neuronal cell 

death occurring in a mammal susceptible to or having a neurological 
condition. 

10. The method of Claim 9, wherein the neuronal cells are HN33 cells. 

11. The method of Claim 9, wherein the mutated protein is polyglutamine stretch- 
20 expanded huntingtin or C-terminal 100 amino acids of amyloid precursor 

protein. 

12. The method of Claim 9, wherein the neurological condition is a neurological 
disease whereby glutamate or kainic acid mediated excitotoxicity is involved 
in neuronal cell death. 



25 13. 



The method of Claim 9, wherein the neurological condition is Huntington's 
disease or Alzheimer's disease. 
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14. A method for assessing the ability of a JNK and/or MLK inhibitor to prevent 
neuronal cell death occurring in a mammal susceptible to or having a 
neurological condition, comprising: 

a) contacting a JNK and/or MLK inhibitor with neuronal cells having 
5 activated MLK and/or JNK activity; 

b) contacting, in the presence of the compound, surviving cells from step 
(a) v^ith an agent that induces apoptosis; and 

c) comparing the level of apoptosis in the cell in the presence of the JNK 
and/or MLK inhibitor with the level of apoptosis in the cell in the 

10 absence of the JNK and/or MLK inhibitor; 

wherein the JNK and/or MLK inhibitor is a potentially useful drug for treating 
the mammal when the level of apoptosis in the cell in the presence of the JNK 
and/or MLK inhibitor is less than the level of apoptosis in the cell in the 
absence of the JNK and/or MLK inhibitor. 

15 15. The method of Claim 14, wherein the apoptotic agent is a neurotoxin. 

16. The method of Claim 14, wherein the neurotoxin is glutamate, quinolinic acid 
or kainic acid. 

17. The method of Claim 14, wherein step (b) is performed by transfecting the 
surviving neuronal cells with a mutated form of huntingtin or amyloid 

20 precursor protein. 

1 8. The method of Claim 14, wherein the neuronal cells are HN33 cells. 

19. A method for screening a compound's ability to inhibit JNK and/or MLK 
activity and thereby prevent neuronal cell death occurring in a mammal 
susceptible to or having a neurological condition, comprising: 

25 a) contacting a compound with a JNK and/or MLK protein and substrate 

therefor; 

b) measuring the level of JNK and/or MLK activity; 
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c) comparing the level of JNK and/or MLK activity in the presence of the 
compound with the level of JNK and/or MLK activity in the absence of 
the compound, wherein a decrease in JNK and/or MLK activity in the 
presence of the compound is indicative that the compound is a JNK 

5 and/or MLK inhibitor; 

d) contacting the compound with neuronal cells having activated MLK 
and/or JNK activity; 

e) comparing the occurrence of apoptosis in the cell in the presence of the 
compound with the occurrence of apoptosis in the cell in the absence 

10 of the JNK and/or MLK inhibitor; 

wherein the JNK and/or MLK inhibitor is a potentially useful drug for treating 
the mammal when the occurrence of apoptosis in the cell in the presence of the 
JNK and/or MLK inhibitor is less than the occurrence of apoptosis in the cell 
in the absence of the JNK and/or MLK inhibitor. 



15 20. The method of Claim 1 9, wherein JNK is JNKl , JNK2 or JNK3 and MLK is 
MLKl, MLK2 or MLK3, or combinations thereof. 

2 1 . The method of Claim 20, wherein the JNK and/or MLK activity is a kinase 
activity. 

22. The method of Claim 19, wherein the neurological condition is a neurological 
20 disease whereby glutamate or kainic acid mediated excitotoxicity is involved 

in neuronal cell death. 

23. The method of Claim 19, wherein the neurological condition is Huntington's 
disease or Alzheimer's disease. 



24. 

25 



A method for assessing a compound's ability to inhibit JNK and/or MLK 
activity and thereby prevent neuronal cell death occurring in a mammal 
susceptible to or having a neurological condition, comprising: 
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a) incubating a compound in the presence of JNK and/or MLK and 
appropriate JNK and/or MLK substrate therefor, under conditions 
sufficient for enzymatic activity; and 

b) determining the presence or amount of phosphorylated product; 

5 wherein a change in amount of phosphorylated product, when compared to 

incubating JNK and/or MLK with appropriate substrates absent the compound, 
is indicative of the compound's ability to inhibit the enzymatic activity of 
JNK and/or MLK and thereby prevent neuronal cell death in a mammal 
susceptible to or having a neurological condition. 

10 25. The method of Claim 24, wherein JNK is JNKl, JNK2 or JNK3 and MLK is 
MLKl, MLK2 or MLK3, or combinations thereof. 

26. The method of Claim 24, wherein JNK substrates include c-Jun and a 
phosphate donor. 

27. The method of Claim 24, wherein phosphorylated product of step (b) is 
1 5 phosphorylated c-Jun or phosphorylated SEKl . 

28. The method of Claim 27, wherein the MLK substrates include SEKl and a 
phosphate donor. 

29. A method for assessing a compound's ability to inhibit JNK and/or MLK 
kinase activity and thereby prevent neuronal cell death occurring in a mammal 

20 susceptible to or having a neurological condition, comprising: 

(a) contacting a neuronal cell with a compound under conditions 
sufficient for JNK and/or MLK enzymatic activity; and 

(b) determining the presence or amount of phosphorylated JNK and/or 
MLK product; 

25 wherein a change in amount of phosphorylated product, when compared to 

incubating a cell absent the compound, is indicative of the compound's ability 
to inhibit JNK and/or MLK kinase activity and thereby prevent neuronal cell 
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death occurring in a mammal susceptible to or having a neurological 
condition. 

30. The method of Claim 29 further comprising: 
(c) determining cell viability after step (a); 

5 wherein any increase in the cell's viability status relative to a control is 

indicative of the compound's ability to inhibit JNK and/or MLK kinase 
activity thereby affecting the viability of the cell. 

3 1 . The method of Claim 29, wherein alteration in the cell's viabihty status 
includes apoptosis. 

10 32. The method of Claim 29, wherein JNK is JNKl , JNK2 or JNK3 and MLK is 
MLKl, MLK2 or MLK3, or combinations thereof 



33. A method for assessing a compound's ability to inhibit MLK and/or JNK 
kinase activity and thereby prevent neuronal cell death occurring in a mammal 
susceptible to or having a neurological condition, comprising: 

15 (a) administering to an animal an amount of compound under conditions 

sufficient to allow for proper pharmacodynamic absorption and 
distribution thereof in the animal; and 
(b) determining the physiological status of the animal; 
wherein a change in physiological status, when compared to an animal not 
20 administered the compound, is indicative of the compound's ability to inhibit 

MLK and/or JNK kinase activity and thereby prevent neuronal cell death 
occurring in a mammal susceptible to or having a neurological condition. 

34. The method of Claim 33, wherein MLK is MLKl , MLK2 or MLK3 and JNK 
is JNKl , JNK2 or JNK3, or combinations thereof 



25 35. 



The method of Claim 33, wherein the animal is a mammal. 
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36. A method for treating a neurological disorder in a mammal in need thereof, 
comprising administering to the mammal an effective therapeutic amount of a 
compound that inhibits JNK and/or MLK activity and thereby prevent 
neuronal cell death occurring in a mammal susceptible to or having a 

5 neurological condition. 

37. The method of Claim 36, wherein the neurological condition is a neurological 
disease whereby glutamate or kainic acid mediated excitotoxicity is involved 
in neuronal cell death. 

38. The method of Claim 36, wherein the neurological condition is Huntington's 
1 0 disease or Alzheimer's disease. 

39. The method of Claim 36, wherein JNK is JNKl , INK2 or JNK3 and MLK is 
MLKl, MLK2 or MLK3, or combinations thereof 

40. A method for preventing neuronal cell death in a mammal susceptible to or 
having a neurological condition, comprising administering to the mammal in 

15 need thereof an effective therapeutic amount of a compound that inhibits JNK 

and/or MLK activity in a nexironal cell and thereby prevent neuronal cell death 
occurring in a mammal susceptible to or having a neurological condition. 

41 . The method of Claim 40, wherein the neurological condition is a neurological 
disease whereby glutamate or kainic acid mediated excitotoxicity is involved ■ 

20 in neuronal cell death. 

42. The method of Claim 40, wherein the neurological condition is Huntington's 
disease or Alzheimer's disease. 



25 



43. 



A method for treating a neurological disorder in a mammal in need thereof, 
comprising administering to the mammal an effective therapeutic amount of a 
compound that inhibits JNK and/or MLK activity and thereby prevent 
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neuronal cell death occurring in a mammal susceptible to or having a 
neurological condition, wherein the compound is identified by a method for 
assessing a compound's ability to prevent neuronal cell death occurring in a 
mammal susceptible to or having a neurological condition, comprising: 
5 a) contacting a compound with neuronal cells having activated MLK 

and/or JNK activity; 
b) determining the number of neuronal cells that die; 
wherein a decreased number of dead neuronal cells in the presence of the 
compound compared to the number of dead neuronal cells in the absence of 
10 the compound is indicative of the compound's ability to prevent neuronal cell 

death occurring in a mammal susceptible to or having a neurological 
condition. 



